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An aminopeptidase of unusual specificity has been found in the bacterial 

extract of Escherichia coli B. It releases N-terminal amino acids but only if 

adjacent to proline residues. The enzyme digests high molecular weight substrates 

as well as low molecular weight peptides. Thus it liberates one mole of isoleucine 

from one mole of reduced and carboxymethylated papain; degrades high molecular 

weight poly-&-proline; releases rapidly one mole of a&nine and more slowly one 

mole of proline from bradykinin; it digests peptides such as Gly. ProsGly; 

Pro. Pro.Ala; Pro. Pro-Ala. OMe; Glya Pro; Ala. Pro; Val. Pro and Pro-Pro; N- 

terminal proline is not hydrolyzed unless followed by proline. The enzyme requires 

Mn++ (optimum 3.7 x 10L5 M) and has a pH optimum at 8.6. Its molecular weight 

is about 2 x 105. An isolation procedure, resulting in 860 fold purification has 

been worked out. The purified enzyme gives one band in acrylamide-gel electro- 

phoresis. The name aminopeptidase-P is suggested for the new enzyme. 

Isolation. The enzyme was isolated from Escherichia coli strain B. 

The cells were ruptured by sonication and the crude extract obtained was subjected 

to six consecutive purification steps (see Table I, which also gives the assay of 

enzyme activity). In the first step the crude extract was heated at 50’ for 15 min 

causing precipitation of non active proteins. More protein was precipitated by 

adding (NHd,SO, to 0.45 saturation and the aotivity was precipitated from the 

super&ant by increasing the (NHdzSO, concentration to 0.64 saturation. The 

precipitate obtained was dissolved in 6.05 M sodium acetate, pH 5.6 and precipitated 

with acetone at -3*. The active protein was then extracted from the precipitate 

with 0.05 M Na-acetate, pH 5.6. In the following steps Ca-phosphate (Keilin and 

Hartree, 1938) was used first in portions to effect fractional adsorption. The 

fraction containing the enzyme was then fractionally eluted, with 1.0 M KC1 in 
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Table I. Purification of aminopeptidase-P 

Specific 
Activity* 

Total * 
bL Activity 

units/mg units ff 

Toq:* 
Protein 

mg 

Purification Recovery 
of Activity Factor 

% 

Crude enzyme 0.064 6900 107000 1 100 

Heat precipitation 0.094 6700 71000 1.5 97 

Ammonium sulfate 
fractionation 0.22 5000 22600 3.4 72 

Acetone precipitation 1.2 4520 3780 18.7 56 

Ca-pho sphate 
adsorption 8.0 3840 480 125 48 

DEAE cellulose 20 2720 134 312 40 

Gel filtration 55 2170 39.4 860 31 

* 
The activity was determined as follows: 0.25 ml of poly-L-proline solution (1 mg/ml 

in water) was mixed with 0.5 ml Verona1 buffer pH 8.6 and 0,2 ml of a fresh Mn-citrate 
solution (prepared by mixing one part of each: 0.2 M sodium citrate, 0.1 M manganous 
chloride, 0, I M sodium hydroxide and 0.05 M veronal buffer to pH 8.6). The solution 
was placed into a 40° water bath and the enzyme solution (about 0.05 ml containing lo- 
4Omilli-units) was added. After half an hour the reaction was stopped by adding 2.5 ml 
ninhydrin reagent (prepared by dissolving 3.0 g ninhydride in a mixture of glacial 
acetic acid (60 ml) and 6 M phosphoric acid (40 ml) at 700). For determination oi 
proline formed during hydrolysis, 2.5 ml of glacial acetic acid was added and the 
solution heated at 100° for half an hr. The solution was cooled and the intensity of the 
red colour formed was measured using a Klett-Snmmerson photoelectric calorimeter 
with a filter No. 52. 

“” Protein concentration was determined by the method of Lowry a. (1951). Bovine 
serum albumin was used as standard. 

# One unit of activity is defined as the amount of enzyme which produces one mg 
proline per ml of incubation solution under the conditions of the above described assay. 

0.05 M Na-acetate pH 5.6 which extracted part of the non active protein, followed by two 

successive extractions with 0.05 M Na-phosphate, pH 6.0 yielding the 125 fold purified 

enzyme. In the fifth step the enzyme solution was applied to DEAE-cellulose and the 

adsorbent washed with 0.05 M Na-acetate, pH 5.6, 0.002 M in sodium citrate and 0.05 M 

KC1 in 0.1 M Na-acetate pH 5.6 containing 0.002 M Na-citrate. The activity was eluted with 

0.4 M (NH4)$04 in 0.1 M sodium acetate, pH 5.6 containing 0.002 M Na-citrate, 

and emerged in a sufficiently small volume to be applied as such to a 2 m Sephadex 
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G-200 column. The column was developed with 0.1 M Na-acetate, pH 5.6 containing 

0.002 M Na-citrate and the enzyme emerged as an activity peak with constant specific 

activity over most of its width. The enzyme solution obtained was stable at 4O for 9 

months, it could not be lyophilized without loss of activity. Concentration of the 

solution was achieved by applying the saxpIe to a DEAE-cellulose column and eluting it 

with 0.4.M(NHI),S0, in 0.1 M Na-acetate containing 0.002 M Na-citrate. 

The individual purification steps were followed by acrylamide disc electro- 

phoresis as shown in Fig. 1. 

Fig. 1. Polyacrylamide gel electrophoresis (Davis, 1964) of aminopeptidase-P 
preparations at various stages of purification. a, after acetone precipitation 
(0.17 activity units); b, after Ca-phosphate adsorption (0.17 activity units); 
c, after DEAE-cellulose (2.7 activity units); d, after gel filtration (2.7 activity 
units), 

Sedimentation and diffusion coefficients of the pure enzyme were measured 

in 0.407 M ammonium sulfate, 0.1 M in Na-acetate pH 5.6, containing 0,002 M 

sodium citrate. The enzyme sedimented as a single symmetric boundary in the 

ultracentrifuge. From the sedimentation coefficient a$,, w = 9.1 S, obtained after 
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